® 



EuropSfsches Patentamt 
European Patent Off Ice 
Office europeen des brevets 



© Publication number: 



0 306 727 

A2 



® 



EUROPEAN PATENT APPLICATION 



® Application number 8811308a4 
@ Dat8 0fflnng:11.oa88 



® lnt.a<:C09J 7/02 



® Priority: imarJP 228934/87 


® Applicant NITTO DENKO COHPORATION 


1-2^ Stilmohozuml 1-cliome Ibaralcl-shI 


® Date of pubEcation of application: 


Osalca(JP) 


15.03.69 Bulletin 89M1 


@ inventor: Tomlnaga, Takeshi NItto Electlnd. 




@ Designated Contracting States: 


CaLtd 


DEFRGB 


1 -2, Siiimohozuml 1 -ciiome 




Ibarald-sht Osaka(JP) 




Inventor. NIsiilyama, SouJI Nitto Eiec. Ind. Co. 




Ltd 




1-2, Slilmohozumi l-chome 




Ibarakl-shI Osaka(4P) 




Inventor Sakuramoto, Takahumi Nitto Eiec. 




Ind. Co. Ltd 




1-2, Slilmoiiozufni 1-cliome 




Ibarakl-shl Osaka(JP) 




inventor Honda, miakoto Nitto Etea Ind. Co. 




Ltd 




1-2, Shimohozumi l-ciiome 




Ibarakl-shl Osaka(JP) 




® Representative: Patentanv^^lte QrUnecker, 




KInkeldey, Stockmair & Partner 




lUlaximillanstrasse 58 




D-6000 MUnchen 22(DE) 



rs 

N 
CD 

o 

CO 

'o 

Q. 

Ul 



0 Glass powder adhesive sheet 

(§) A glass powder adhesive sheet used for a surface coating of inorganic structures comprising ceramics, 
metals, glasses, etc., a glazed ceramic substrate such as a substrate of electronic circuit, etc. or a heat-resistant 
-label, etc., which comprises a glass powder molding comprising as main components, a glass powder and a 
P resin binder, and an adhesive layer having a thermal decomposition initiation temperature higher than that of the 
resin binder, provided on the surface of the glass powder moMlng. 
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GUSS POWDER ADHESIVE SHEET 



FIELD OF THE INVENTION 



The present invention relates to a glass powder adhesive sheet which is used for a surface coating of 
inorganic structures comprising ceramics, metals, glasses and the like, a glazed ceramic base plate such as 
an electronic circuit board, etc., or a heat-resistant label. 



TO BACKGROUND OF THE INVENTION 



Various surface coatings have heretofore been carried out for the purpose of improving characteristics 
of surface smoothness, abrasion resistance, conrosion resistance, surface hardness and the like, or for the 
IS purpose of an appearance decoration. 

The surface coating methods Include a vacuum evaporation method, sputtering method and the like. 
However, such methods are disadvantageous in that the equipment is expensive, it is difficult to form a 
thick coating layer, and so on. 

Another method is a screen printing method wherein a paste comprising an inorganic powder and a 
20 resin binder as main components is coated and burned. However, due to the use of screen printing method, 
there are many disadvantages thai the thickness of film fonned at a time is fimited. the operablllty is poor, 
printing on a curved surface is very difficult, and the like. 

On the other hand, the glazed ceramic base plate is a ceramic base plate tNnly coated with a uniformly 
molten glass, and is used for a hybrid IC, a thermal printer head. etc. A thin film circuit Is formed by 
25 fomiing a thin film on the glazed ceramic substrate by the vacuum evaporation method, sputtering method, 
etc. and patterning by photolithography. Accordingly, a smoothness of the surtoe becomes partkxjiarty 
important to improve a pattern accuracy of the circuit 

For the coating of glass on ceramte substrate, it has hitherto been most popular to coat a paste 
comprising a glass powder and a vehicle by means of the screen printing method. 
30 However, this method has disadvantages that many times of printing must be carried out because it is 
difficult to forni the necessary coating thickness at a time, the operability is poor, and ttie accuracy of the 
coating thrckness is poor. Further, it has a disadvantage tiiat a surface defect occurs because of entrapping 
bubbles at the time of printing. 

In view of the above situation, a mefliod for press-bonding a green sheet comprising a glass powder 
35 and a binder as main components to a ceramic substrate is proposed as a method fbr easily producing a 
glazed ceramic substrate having excellent thickness accuracy as disclosed in JP-A-61-22B82 (the term "JP- 
A- as used herein means an "unexamined pulished Japanese patent application"). However, It has a 
problem ttiat the bonding strengtii between tiie green sheet and ttie ceramic substrate is weak. I order to 
improve the bonding strength, it Is considered to increase the amount of the binder added or lower Tg 
40 (glass transition temperature) of ttie binder. However, problems stiD arise that the fonner tends to form 
pinholes at burning due to towering of packing density of glass powder and the latter lowers strength of the 
green sheet, becoming difficult to handle the sheet. Further, since the green sheet is press-bonded to the 
ceramic substrate with the binder, there has been a disadvantage that when ttie temperature is raised in the 
subsequent burning step, the bonding strer^ decreases before ttie binder disappears, and an edge 
45 shrinkage of ttie glazing part occurs. 

On ttie ottier hand, in transition of production system to multikind and small-quantity production, an 
identification label having necessary resistances such as heat-resistance, resistance to chemicals, etc. Is 
demanded to control products, semi-fabricated products, parts, etc. Those resistances are particulariy 
demanded for ttie identification label to control glass products, metal products, sintered ceramic products, 
50 etc. 

Heretofore, as an Identification label which directly sticks to an article to be adhered and has a 
durability, heat resistance, resistance to chemicals, etc.. labels comprising a substrate such as sintered 
ceramic, stainless steel, enameled ware. etc. have been known. However, such identification labels have 
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involved various disadvantages that the sticking by screwing takes much time, the sticking on a curved 
surface is difficult because of a lack of flexibility, and a formation of pattern having an excellent heat 
resistance is difficult in a job site. etc. As a result* it is difficult to expediently form the pattern In the job 
site, etc. to make an identification label. 

5 

SUMiVIARY OF THE INVENTION 



10 As a result of extensive Investigations to overcome the above problems, It has been found that the 
problems of the conventional technique can be overcome by preparing a glass powder adhesive sheet 

The glass powder adhesive sheet according to the present invention comprises a glass powder molding 
comprising a glass powder, a resin binder and if necessary, inorganic powder and/or metal powder, and 
having provided on the surface thereof an adhesive layer having a thermal decomposition irtitlation 

75 temperature higher ttian that of the resin binder. 



DETAIl£D DESCRIPTION OF THE INVENTION 

20 

When the inorganic structures are coated with the glass powder adhesive sheet having the above 
constitution of the present Invention, a composition of tiie glass powder, the resin binder and if necessary, 
Inorganic powder and/or metal powder is molded into a sheet form in advance, and such a sheet is used. 
Therefore, the thickness of coating layer can freely be chosen, thick film of coating layer can be easily 

25 formed, and the thickness of tiie coating layer can be exactiy defined. As a result, apparatuses required in 
the conventional vacuum evaporation motived and sputtering method become unnecessary and also, there 
is no disadvantage due to the screen printing method, because of unnecessity thereof. 

Furtiier, lamination of tiie adhesive sheet can be carried out very easily and simply because It Is 
conducted tiirough an adhesive layer, in this case, a heat decomposition initiation temperature of the 

30 adhesive is higher than tiiat of the resin binder constituting the powder molding, and even if the resin binder 
In the powder molding decomposes in tiie buming step, the powder molding still adheres to an article to be 
coated and does not separate therefrom due to the presence of the adhesive. Consequently, a coating layer 
having excellent dimensional stability can be formed. 

Furthermore, when the glazed ceramic substrate is prepared, the coating tiitokness can be controlled 

35 accurately and easily, unlike that in the conventional printing methods, because the glass powder which had 
been made a sheet-form In advance Is laminated to fonm the glass powder on the ceramic substrate. In 
addition, bubbles are not entrapped because de foaming can be fully made prior to the sheet formation, and 
the above glass powder molding is laminated simply by laminating tiie glass powder molding and tiie 
ceramk: substrate and continuously guiding the laminate into roiling rolls, etc., and ttils laminating process 

4D Is far excellent in operabllity as compared with tiie conventional printing processes and can easily be 
carried out automatically. Accordingly, an automatic production line of the glazed ceramic substrate can be 
established by combining this, lamination step witfi ttie subsequent buming step. In addition, when tiie glass 
powder molding is laminated on tiie ceramic substrate, since tiie adhesive layer having a themial 
decomposition temperature higher than that of ti^e resin binder constituting the glass powder molding is 

45 used, tiie adhesive properties at room temperature are, of course, good to effect an easy laminating, and 
also even In the subsequent buming step, an excellent effect tiiat a shrinkage of tiie glazed layer edge does 
not occur is exhibited because of still good adhesive properties even after the resin binder constituting the 
glass powder molding is decomposed. 

When tiie powder adhesive sheet of tiie present Invention is used as an identification label, the 

60 identification label is obtained by temporarily attaching tiie above sheet or piece processed Into a desired 
label shape, to a surface of a tow adhesive base material prepared by coating a surface of tiie base materia! 
such as polyester film and kraft paper having a self-supporting property witii a low adhesive compound 
such as silicone type resins and then forming a pattern of letter, figure or bar-code on the sheet with an Ink 
for burning (e.g., JP-A-58-43486) which is different from a ground-color of the label. In tills case, since the 

55 adhesive layer having a thermal decomposition Initiation temperature higher tiian tiiat of tiie resin binder is 
used, even if the resin binder decomposes in the subsequent burning step after tiie identification label is 
sticked to an article to be adhered, good adhesive properties are still maintained and an effect that a 
slipping out of place and blister do not occur, is exhibited. 
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When the glass powder adhesive sheet of the present invention is used as the identification label, the 
embodiment that, for example, the formation of pattern with the ink for burning is carried out after the label 
is strcked to the article to be adhered or the identiffcaion is made without using the ink for burning but by 
using a difference of label shapes, a shaping holes or uneven surface on the label, or a sorting with label 

5 colors or colors of the article to be adhered and the label, should be included in the present Invention. 

The glass powders used In the present invention are conventional PbO-BjOa-SiOa system. Pb-free t 
NazOBzOa-SiOz system and BaO-CaO-SiOa system colorless glasses, etc., and PbO-Si02-B203-Al203- 
Sn02 system colored glasses having a softening point of 300* to 1400* C and a particle size of 0.1 to 100 ^ 
urn, preferably 0.5 to 30 am. 

10 Bcamples of the resin binder include synthetic polymers such as hydrocarbon resins, vinyl resin, acetal 
resin, acrylic resin, styrene resin, polyester resin, polyurethane resin, etc. or semisynthetic polymers such 
as cellulose resin, etc. Of those, the hydrocoton resins, acrylic resin, acetal resin and cellulose resin are 
preferred from the standpoint of easy thermal decomposition, and the acryBc resin is particularly preferred. 
The resin binder having a thermal decomposition initiation temperature of lOO* to 350* C and a themial 

IS decomposition tenminatton temperature of 250* to 700* C is selected, and the amount added thereof varies 
depending upon a specific gravity and a particle size of tfie glass powder and the opttonally added 
inorganic powder and/or metal powder, but the amount of 5 to 100 parts by weight per 100 parts by weight 
of the glass powder is prefenred. If the amount is large, degassing is insufficient, resulting in foaming, and if 
the amount is small, the strength of the powder molding decreases and the operability deteriorates 

20 markedly. 

The inorganic powder and/or metal powder are mainly used to improve surface characteristics in the 
case of the surface coating or glazed ceramic substrate, but in the case where the glass powder adhesive 
sheet is used as the identification label, it functions as a coloring agent which makes a contrast with the 
color of the ink for burning or the article to be cotored, beskies the improvement of surface characteristics. 
25 TTie particle size of the powder is usually about 0.05 to 50 um. preferably about 0.5 to 20 urn. The amount 
used thereof is about 1 to 50 parts by weight per 100 parts by weight of the glass powder. 

Examples of the inorganic powder are SiC, SiNt, BN. AlsOa. Zn02. Si02. TiOz. BaTIOi, Mn02. Cr203. 
Ni02. CoO. Fe203. FeaOi. etc.. which can be used alone or mixtures thereof. 

Examples of the metal powder are iron, chrome, copper, silver, gold, etc.. which can be used atone or 
30 mixtures thereof. 

In order to improve a unifonn mixability of the glass powder, and Inorganic powder and/or metal powder 
with the resin binder, a dispersing agent can also be used. Examples of the dispersing agent are various 
conventional surface active agents and the other aliphatic acid, aliphatic add ester, fish oil, acrylic oligomer, 
etc. The amount of the dispersing agent used in this case is 0.01 to 10 parts by weight preferably 0.1 to 2 
35 parts by weight, per 100 parts by weight of sum of the glass powder and inorganic powder and/or metal 
powcter. 

When the powder molding is prepared, appropriate additives such as a solvent a defoaming agent etc. 
can be added to prepare a sheet-fike mokfing by conventional doctor blade method, etc. That is, the 
powder molding having a good accuracy of thk:kness can be obtained by mixing a glass powder, a resin 

40 binder, a soh/ent. and. If necessary, inorganic powder and/or metal powder, a dispersing agent, a release 
agent etc. in a ball mill and then casting the mixture with a doctor blade. Further, the bubbles in the sheet- 
like moldng can be removed by sufffciently degassing a slurry before the casting. When this powder 
molding is prepared, an appropriate base film can be used to be the slurry casled thereon. The base film 
used in this case has a function to reinforce the powder molding and disappears In the subsequent burning 

45 step. Various synthetic resin films can be used as such a base film. 

The adhesive layer is fbmned on the surface of the sheet-like glass powder molding (in the event that 
the molding Is prepared by casting on a base film, on the surface having no film formation) by spraying, i 
. bnjsKng or transferring the adhesive layer which has been previously formed on a low adhesive substrate, 
or directly coating an adhesive. 

50 The material constituting the adhesive layer can be any materials having adhesive properties at room 
temperature or materials exhibiting adhesive properties by imparting external factors such as heat water, 
solvent or the like if the material has a thenmal decomposition Initiation temperature of 100* to 350 'C and 
themnal decomposition termination temperature of 250* to 750* C. Examples of the materials include 
polyethylene.ethylene copolymer, ethylene-propylene rubber, polyisobutylene. hydrocarbon resins such as 

55 petroleum resin, terpene resin, etc.. acrylic resins such as polyacryOc ester, polymethacrylic ester, 
polyacrylamMe, etc., diene resins such as polybutadiene. polyisoprene. etc., vinyl acetate, polyvinyl acetal 
resins, polyether resins, polyester resins, polyurethane resins.cellulose resins and the tike. However, it is 
preferred from a standpoint of good operability to use materials having pressure-sensitive adhesive 
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properties at room temperature such as acryRc pressure-sensitive adhesives comprising a copolymer of 
(mettia)acryllc acid ester and a vinyl monomer having a functional group copolymerizable with the ester, 
resin pressure-sensitive adhesives such as polyvinyl ether pressure-sensitive adhesive, etc.; or rubber 
pressure-sensitive adhesives such as neoprene rubber pressure-sensitive adhesive, isoprene pressure- 

5 sensitive adhesive, etc.. alone or in combination with a hot-melt resin to decrease the adhesive properties. 
In the combination of the adhesive with the above-decrlbed resin binder, it Is necessary to combine In 
the manner such that the thermal decomposition Initiation temperature of the adhesive becomes higher than 
that of the binder from the standpoints of dimensional stability and prevention of slipping out of position of 
the glass powder molding In the burning step. It is more desirable that the thermal decomposition Initiation 

10 temperature difference should be at least 10* C, preferably 15* C. 

The glass powder adhesive sheet thus prepared is adhered on a substance such as ceramics, glass, 
metal, etc. which is heat-resistant and does not deteriorate by heat in the burning step when the object Is a 
surface coating; the sheet Is adhered through the adhesive layer on a ceramic substrate such as alumina, 
beryllia. steatite, forsterite, zirconia. etc. when the object Is to prepare the glazed ceramic substrate; and the 

IS glass powder adhesive sheet which is processed to be label-like and printed with an Ink for burning, is 
sticked through the adhesive layer on an article when the object is the Identification label. 

The glass powder adhesive sheet sticked on the heat-resistant substance, ceramic substrate or object Is 
heated up to the temperature higher than the softening point of the glass powder (usually 350 to 1 .400* C) 
at a temperature raising rate of 5 to 30'C/mtn. whereby the resin binder Is first decomposed and the 

20 adhesive layer Is then decomposed to complete burning. 

The glass powder adhesive sheet of the present Invention enables structures made of ceramics, glass, 
metal, etc. to Improve their characteristics such as surface smoothness, wear resistance, corrosion 
resistance, surface hardness, etc. when used as a surface coating material, and can be utilized for various 
parts such as electrical and electronic parts, automobile parts, mechanical parts, etc. 

25 In the case of preparation of the glazed ceramic substrate, the thickness can be accurately controlled 
because of making a sheet-fonn in advance, and the defoaming can easily be cam'ed out in advance before 
making a sheet-fomn. The adhesive properties are also excellent because the sheet is press-bonded to the 
substrate vrtth the adhesive layer. Further, since the thenmal decomposition Initiation temperature of the 
ffijheslve layer is higher than that of the resin binder used for the glass powder molding, there are the 

30 following advantages in the subsequent burning step. Brstiy. the resin binder in the glass powder molding 
has already decomposed to some extent at a temperature at which the adhesive begins to decompose by 
heat, and the glass powder molding is in the state having a gas pemieability. Accordingly, since a 
decomposition gas generated by thermal decomposition of the adhesive can easily pass through the glass 
powder molding, no blister causes In the glass powder mokSng In the burning step, and a good smoothness 

35 and a good appearance can be obtained even after the burning step. Secondly, at a temperature at which 
the decomposition of the adhesive proceeds to lose an adhesive strength, the glass powder molding 
becomes powdery, and as a result, a shift of warpage, shrinkage, etc. in the layer of the glass powder 
molding arising when the resin binder remains therein, can be prevented. Accordingly, due to good 
adhesion between the glass powder and the substrate, shrinkage of the glazed layer can be prevented. 

40 When the glass powder adhesive sheet of the present Invention is used for the identification label, since 
the sheet can be adhered to an article in the unbumed state, the sheet can be also easily adhered Co a 
curved suiftee, and a product having an excellent durability, heat resistance and re^stance to chemicals 
can be obtained. Further, since the thermal decomposition inltiatk)n temperature of the adhesive layer is 
higher than that of the organic resin binder, a slipping out of posKkm and blister in the burning step do not 

45 take place. 

The glass powder adhesive sheet can also be used for electronic parts such as circuit pattern, etc. 

The present invention is now inustrated in detail by reference to the Examples and Comparative 
Examples, but it should be understood that the present invention is not deemed to be limited thereto. In 
these examples, all the parts are by weight 
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EXAMPLE 1 



65 SIOz-CaO-BaO system glass powder having an average particle size of 11 iyim was prepared. 

100 Parts of the glass powder. 15 parts of a copolymer of butyl acrylate, methyl methacrylate and 
methacrylamkie (60:35'.5. themnal decomposltton inltlatkin temperature: 160* C, thermal decomposition 
termination temperature: 560* C). 1 part of oleic acid as a dispersing agent, 24 parts of toluene and 16 parts 
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of methyl ethyl ketone were mixed in a ball mill at room temperature, and the mixture was casted on a 
polyester film (thickness: 75 um) using a doctor blade to obtain a powder sheet having a thickness of 100 
am. A 10 um thick pressure-sensitive adhesive mainly composed of 2-dthylhexyl acrytata copolymer was 
laminated thereon. The composition of the pressure-sensitive adhesive was a mixture of butyl ac/ylate and 

5 acrylic acid (100:5) and had a thennal decomposition initiation temperature of 250* C and a thermal 
decomposition termination temperature of 590* C. 

The above powder sheet coated with the adhesive was adhered on a ceramic molding comprising 
silicon nitride, and after binder-removal at 400* C for 30 minutes, the temperature of the ceramic molding 
was raised at the rate of 20* O'mtn. The temperature was maintained at 1000* C forlO minutes to conduct 

10 burning. Upon measuring the thickness of the surface coated layer of the molding tiius obtained, it was 
found that tiie layer had a good tiiickness accuracy of 65 t 2 um and the surface snKxrthness was very 
good. 



15 EXAMPLE 2 



90 Parts of PbOBjOa system glass as a glass powder which contains i30 wt% of PbO and has an 
average particle size of 25 um. 10 parts of alumina powder having an average particle size of 25 um. 10 

20 parts of isobutyl methacryfate as a resin binder having a thermal decomposition Initiation temperature of 
140* C and a thermal decomposition tennlnation temperature of 340* C. 1 part of lauric acid as a dispersing 
agent and 35 parts of toluene as a piasticizer were mixed in a bail mill at room temperature, and tiie 
mixture was casted on a polyester film (thickness: 75 um) using an applicator to obtain a powder sheet 
having a thrckness of 80 um. A 10 um tiiick pressure-sensitive adhesive mainly composed of isoprene 

25 rubber was laminated on tiie powder sheet to obtain a powder tape sheet. The pressure-sensitive adhesive 
had a thermal decomposition initiation temperature of 200* C and a tiiermat decomposition termination 
temperature of 520* C. 

The above powder tape sheet was adhered on a LIOz-AbOs-SiO} system heat-resistant glass molding 
and the temperature of the glass molding was raised at tiie rate of 10*C/min. to burn it at 500 *C for 10 
30 minutes. A tiiickness accuracy of tiie surface coated layer tiius obtained was good and tiiere was no 
appearance troubles such as foaming, blister, etc. 



EXAMPLE S 

35 " 

A glazed ceramic substrate was prepared by tiie following metirad using a resin binder and a pressure- 
sensitive adhesive as shown in Table 1 below. 

CaO-BaO-SiOz system glass having a softening point of 850 *C and an average particle size of 11 um 
40 was used as a glass powder. 

100 Parts of tiie glass powder, 12 parts of a resin binder. 1 part of oleic acid as a dispersing agent. 24 
parts of toluene and 16 parts of methyl ethyl ketone were mixed in a ball mill at room temperature, and tiie 
mixture was casted on a polyester film using a doctor blade to obtain a glass powder sheet having a 
thickness of 130 um. A 20 um tiiick pressure-sensitive adhesive was laminated on ttie above glass powder 
45 sheet An alumina substrate having a purity of 98.0 % was used as a ceramic substrate . The glass powder 
sheet laminated witti the adhesive was press-bonded on tiie alumina substrate. After binder-removal of ttte 
laminated sheet at 400* C for 60 minutes, tiie temperature of tiie alumina substrate was raised at tiie rate of 
10* C/min. to bum it at 1270* C for 120 minutes, whereby tiie glazing was accomplished. 

An appearance of ttie substrate thus obtained and an edge shrinkage were visually measured. The 
50 results are as shown in Table 1. 
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COMPARATIVE EXAMPLES 1 TO 2 

5 

Example 3 was followed except for using the components shown in Table 1 above. The results are also 
shown in Tablet. 

From the results shown in the above Table 1, it is found that the glazed ceramic substrate having a 
good appearance, a good surface smoothness and no edge shrinkage can be obtianed only when the 
to laminating was canrled out using the pressure-sensitive adhesive having a thermal decomposition Initiation 
temperature higher than that of the resin binder constituting the glass powder sheet 



EXAMPLE 4 

15 

To 85 parts of PbO-B203-Si02 system glass powder having an average particle size of 11 um and 15 
parts of ZrOa powder, were added 20 parts of isobutyl acrylate having a thermal decomposition initiation 
temperature of 140* C and a thermal decomposition termination temperature of 340* C. 1 part of lauric acid 

20 and 42 parts of toluene as a dispersing agent and the mixture was uniformly mixed in a ball mill at room 
temperature. The mixture was coated on a polyester film (thcikness: 75 um) using a doctor blade to obtain 
a powder sheet having a thickness of 60 am. 

A butyl acrylate^acrylic acid copolymer (Thermal decomposition initiation temperature: 250 *C. Thermal 
decomposition termination temperature: 590 'C) was laminated in a thickness of 20 um on the opposite 

25 surface of the powder sheet film. 

On the other hand. 30 parts of the above glass powder. 20 parts of chrome composition black pigment. 
50 parts of butyl acrylate and 100 parts of toluene were uniformly mixed to prepare an ink for burning. Bar- 
code printing was made on a label material produced by processing the above glass powder adhesive 
sheet by means of a screen printer using the ink for burning. 

30 The identification label thus printed was adhered on the glass powder molding and the temperature of 
the molcSng was raised at the rate of 10* C/min. to bum it at 540* C for 30 minutes. The product showed 
the black bar-code clearly on a whitish ground and also showed no foaming, slipping out of position or 
crazing. 

While the invention has been described in detail and with reference to specific embodiment thereof, it 
35 will be apparent to one skilled in the art that various changes and modificattons can be made therein without 
departing from the spirit and scope thereof. 



Claims 

40 

1. A glass powder adhesive sheet comprising 
a glass powder molding which comprises as main components, a glas$ powder and a resin binder, and 
an adhesive layer having a thermal decomposition initiation temperature higher than that of said resin 
binder, provided on the surface of the glass powder moMing. 
45 2. A glass powder adhesive sheet as claimed In Oalm 1, wherein the glass powder has a softening 
point of 300' to 1400* C. 

3. A glass powder adhesive sheet as claimed in Claim 1. wherein the resin binder has a thermal 
decomposition initiation temperature of 100* to 350* C. 

4. A glass powder adhesive sheet as claimed in Claim 1, wherein the adhesive layer has a thermal 
50 decomposition mrtialion temperature of 1 00 * to 350 * C. 

5. A glass powder adhesive sheet as claimed in Claim 1, wherein difference between the thermal 
decomposition initiation temperature of the adhesive layer and that of the resin binder is at least 10* C. 

6. A glass powder adhesive sheet as claimed in Claim 1, wherein tiie adhesive layer exhibits adhesive 
properties by receiving external factors. 

55 7. A glass powder adhesive sheet as claimed in Claim 1 . wherein a low adhesive substrate having a 
self-supporting properting is temporarily provided on the surface of tiie adhesive layer. 

8. A glass powder adhesive sheet as claimed in Claim 1, wherein the glass powder molding further 
comprises inorganic powder and/or metal powder. 
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9. A glass powder adhesive sheet as claimed in Claim 8. wherein the glass powder has a softening 
point of 300* to 1400'C. 

10. A glass powder adhesive sheet as claimed in Claim 8, wherein the resin binder has a thermal 
decomposition initiation temperature of 100* to 350* C. 

5 11. A glass powder adhesive sheet as claimed In aalm 8» wherein the adhesive layer has a thermal 
decomposition Initiation temperature of 100* to 350* C. 

12. A glass powder adhesive sheet as claimed In Claim 8, wherein difference between the^ thermal 
decomposition initiation temperature of the adhesive layer and that of the resin lender is at least 10 C. 

13. A glass powder adhesive sheet as claimed in Claim 8, wherein the adhesive layer exWbits adhesive 
70 properties by receiving external factors. 

14. A glass powder adhesive sheet as claimed in Claim 8. wherein a low adhesive substrate having a 
self-supporting properting is temporarily provided on the surface of the adhesive layer. 



9 



